Background and Aim: Trigeminal neuralgia (TN) is a rare orofacial disorder characterized by severe unilateral paroxysmal pain in the region of the fifth cranial nerve. Clinical guidelines recommend carbamazepine (only US Food and Drug Administration-approved drug for TN) and oxcarbazepine as first-line therapies. We utilized the US Truven Health MarketScan database to examine treatment patterns among patients with TN.
T rigeminal neuralgia (TN) is an orofacial pain disorder characterized by severe shock-like recurrent pain occurring within the region of the fifth cranial nerve. 1 The condition is considered rare, with estimates for annual incidence ranging from 4.7 to 28.9 per 100,000 persons. [2] [3] [4] [5] However, the patient burden of TN is substantial owing to the severity of the pain, which may worsen or become more prolonged over time. 6, 7 In 1 study, almost 60% of patients scored the intensity of TN paroxysmal stabbing pain as "the worst possible pain." 8 There is evidence that TN-associated pain can lead to disability, depression, and anxiety, having a significant impact on patients' quality of life, as well as indirect costs to society resulting from work absenteeism. 6, 7 Clinical guidelines recommend carbamazepine, the only medication currently approved by the US Food and Drug Administration (FDA) for TN, and oxcarbazepine (a keto-analog of carbamazepine), both anticonvulsants, as first-line treatments for TN. 9 Although there is evidence to support the use of carbamazepine for pain relief in TN (number need to treat [NNT] of 2), 10 its use must be considered in light of a poor tolerability profile and adverse effects that can include dizziness, liver damage, and cognitive impairment (number needed to harm for carbamazepine withdrawal of 24 [95% confidence interval, 14-112]). [10] [11] [12] [13] [14] [15] [16] Further, caution is recommended in patients with comorbidities due to the potential for drug interactions. 17 Oxcarbazepine has greater tolerability and a reduced risk of drug interactions than carbamazepine, but its efficacy has not been confirmed in wellconducted randomized controlled trials. 10 Other pharmacological treatments used in clinical practice for TN and neuropathic pain conditions include the anticonvulsants gabapentin (NNT of 8.0 in postherpetic neuralgia and NNT of 5.9 in painful diabetic neuropathy), 18 pregabalin (combined NNT of 4.2 in postherpetic neuralgia and painful diabetic neuropathy), 19 lamotrigine (NNT of 2.1 in TN as an add-on treatment), 20 and topiramate (NNT of 7.4 in painful diabetic neuropathy); 19 the skeletal muscle relaxant baclofen (NNT of 1.4); 20 and the selective serotonin reuptake inhibitor duloxetine; however, these treatments are not specifically indicated for TN and the evidence for their use in treating representative TN patient populations is limited. 9, 10, [21] [22] [23] Previous studies have reported that not all patients with TN receive pharmacological treatment, but that among treated patients, carbamazepine was the most frequently prescribed first-line drug for TN in the United Kingdom and the Netherlands. 5, 24 Guidelines recommend that surgery should be considered for patients refractory to medical treatment, 9 as indicated by increased likelihood of receiving ≥ 2 pharmacological treatments. 25 Surgical procedures used for TN treatment in clinical practice include percutaneous procedures on the Gasserian ganglion, stereotactic radiosurgery, and microvascular decompression. 9, 10, 23 However, high-quality evidence to support and guide best practice remains limited. In addition, recent studies have suggested that botulinum toxin (Botox, Allergan, Irvine, CA) may have some efficacy in the treatment of TN pain. 26 Peripheral nerve injections (distal to the Gasserian ganglion), including local anesthetics or neurolytic agents such as alcohol, are also sometimes used, but evidence for their efficacy is either negative or insufficient. 9 Although opioids are commonly used in clinical practice to treat severe pain, 27 there is a lack of evidence on the efficacy of opioids to treat TN-related pain, and a Cochrane review has highlighted uncertainty regarding the use of opioids for neuropathic pain in general, owing to limited evidence as well as concerns about addiction and side effects. 28 Of note, opioid abuse is considered a growing epidemic in the United States, leading the FDA to develop an action plan to reduce the impact of such abuse. 29 Given the absence of high-quality evidence, treatment approaches for TN vary, and real-world treatment patterns among patients with TN are poorly understood. An improved understanding of the treatment of TN in clinical practice may help to identify unmet needs within this population and inform health care decision making. We therefore undertook a retrospective claims database analysis to examine the realworld pharmacological and nonpharmacological treatment patterns among a cohort of patients newly diagnosed with TN enrolled in commercial and Medicare managed care or supplemental health insurance plans in the United States.
METHODS

Study Design and Data Source
This was a retrospective analysis utilizing claims data from the Truven Health MarketScan (Truven Health, Ann Arbor, MI) commercial and Medicare claims databases, from 2010 to quarter 3 2015. The databases contain administrative claims and eligibility records for > 100 million commercially insured individuals and 8 million Medicare beneficiaries from all regions in the United States. These include medical services claims (excluding dental) in inpatient and outpatient settings, with associated procedures and diagnosis codes, which have been submitted for reimbursement. They also contain information on pharmacy dispensing claims, as well as demographic information including age, sex, health plan type, and region of residence. Commercial plans in MarketScan are typically employer sponsored to cover employees and their dependents, whereas Medicare is government funded and includes patients 65 years of age and above. Medicare enrollees in MarketScan are covered by Medigap or Medicare Managed Care Plans (eg, Medicare Advantage Plans), which generally include benefits that Original Medicare does not cover (such as copayments, deductibles, and prescription drug coverage). The databases are compliant with the Health Insurance Portability and Accountability Act, and all data are deidentified.
Patient Population
Patients were included in the analysis if they were 18 years of age and above and newly diagnosed with TN during the study period. Patients were required to have ≥ 2 claims with a TN diagnosis code (International Classification of Diseases, Ninth Revision [ICD-9] 350.1, 350.8; ICD10, G500) that were dated ≥ 14 days apart. The date of the first claim was designated as the index date. Newly diagnosed patients were defined as those without a diagnosis for TN in the year before index. Patients also had to be continuously enrolled for 1 year before index, and have ≥ 3 years' follow-up postindex, to ensure a sufficient duration to capture treatment patterns and switching over time (Fig. 1) .
Outcome Measures
Patient Demographics and Comorbidities
Demographic information was collected at the index date (first TN claim). Comorbidities, including other chronic pain conditions, were based on specified diagnosis codes associated with claims in the 1 year before index (listed in Table, Supplemental Digital Content 1, http:// links.lww.com/CJP/A478).
Pharmacological Treatments
We evaluated the utilization of pharmacological treatments based on prescription fills over the 3 years on or postindex. The following 7 pharmacological treatments were considered medications of interest, and were identified in the database by National Drug Codes: carbamazepine, oxcarbazepine, pregabalin, gabapentin, baclofen, duloxetine, and topiramate. These pharmacological treatments were identified as commonly used for TN treatment in clinical practice, based on clinical experience and overall volume of prescriptions for newly diagnosed patients with TN in the database. Because outpatient pharmacy claims do not include diagnosis information, to attribute prescription fills to the management of TN, there had to be a medical claim with a TN diagnosis up to 30 days before or 7 days after the first prescription fill for each of the 7 medications. Subsequent prescription fills of the same medication were not required to have a medical claim with a TN diagnosis, because patients can typically receive a supply of (nonopioid) medications for up to 12 months without a face-toface physician consultation (ie, no medical claim for TN).
The frequency of change of pharmacological treatments was evaluated according to treatment episodes (based on analysis of the 7 medications of interest listed above, and excluding opioid use). A treatment episode was defined as any unique pharmacological treatment regimen (monotherapy or combination), with the end of each episode defined by a change in regimen (add-on, switch, or discontinuation; for definitions see Table, Supplemental Digital Content 2, http:// links.lww.com/CJP/A479). Discontinuation was defined as a > 90-day gap in supply; a 90-day gap was required to ensure true discontinuation versus extension of the supply due to missed doses, and is consistent with the definition of discontinuation used in other claims analyses. [30] [31] [32] [33] [34] 
Surgery and Injections
Utilization of nonpharmacological treatments, in the form of surgery and injections, was evaluated over the 3 years postindex. Surgeries and injections were identified by unique procedure codes (Table, Supplemental Digital Content 3, http://links.lww.com/CJP/A480). Surgery included posterior fossa surgery (eg, microvascular decompression) and radiosurgery, while injections included peripheral anesthetic injections and ablative procedures at the Gasserian ganglion level. Botulinum toxin was captured under peripheral anesthetic injections. The surgeries and injections of interest were selected as being used for the treatment of TN in clinical practice, based on clinical experience and review of the literature. 35, 36 To be included in the analysis, the surgeries and injections were required to have a TN diagnosis in one of the diagnosis fields (primary diagnosis of TN for inpatient claims, or any TN diagnosis for outpatient claims).
Opioids
Patterns of opioid use were assessed, but were not included for the analysis of treatment episodes because opioids are not considered to be a standard-of-care maintenance treatment for TN, and effectiveness in other neuropathic pain conditions is uncertain. To be considered TN related, there had to be a medical claim with a TN diagnosis up to 30 days before or 7 days after any opioid prescription fill. Because opioids are commonly used to treat pain conditions other than TN, we required that all opioid fills be associated with a TN medical claim (in contrast to only the first fill for other medications).
All analyses were reported for all eligible patients and stratified by insurance type (commercial vs. Medicare) to take into account the age difference between the 2 populations, which has an implication for comorbidities and treatment patterns, and because the overall age distribution is not representative of the general US population (the Medicare population in the Truven Health MarketScan database accounts for only a small proportion of those 65 years of age and above). However, reporting of data in the text is for the combined overall population, except in cases where there were notable differences between groups. All data are reported as descriptive statistics.
RESULTS
Patient Population
A total of 3685 patients were included in the analysis, of whom 2425 were enrolled in commercial plans, and 1260 in Medicare plans (Fig. 1 ).
Demographics and Comorbidities
Mean (SD) age at first TN diagnosis was 59.0 (15.3) years for the overall population; 71.8% of patients were female ( Table 1) . As expected, owing to differences in the age of the populations, the proportions of patients with cerebrovascular disease, hypertension, and diabetes were higher in the Medicare than the commercial population. The proportion with multiple sclerosis (MS) was higher in the commercial population. Among the most common pain comorbidities, osteoarthritis, low back pain, and strokeassociated pain were more frequent in the Medicare population, whereas migraine and fibromyalgia were more frequent among commercial patients. The highest proportion of the overall patient population lived in the south, with a higher proportion of commercial than Medicare patients. The proportion of patients living in North Central was higher among the Medicare population. Overall, the lowest proportion of patients lived in the west (Table 1) .
Overall Pharmacological and Nonpharmacological Treatment Utilization
Overall, almost three quarters of patients received ≥ 1 pharmacological treatment, surgery, or injection of interest during the 3 years following TN diagnosis (a quarter had a diagnosis of TN, but received none of the pharmacological or nonpharmacological treatments of interest during the study period; Table 2 ). The majority (84.4%) of treated patients received pharmacological monotherapy as their first treatment; 12.0% were treated first with combination pharmacological therapy (ie, polypharmacotherapy) and 3.6% with surgery (posterior fossa surgery or www.clinicalpain.com | 693 radiosurgery). For the second and third treatments, the proportions with polypharmacy and surgery increased, whereas monotherapy decreased (Table, Supplemental Digital Content 5, http://links.lww.com/CJP/A482).
Pharmacological Treatment
Almost three quarters of patients received pharmacological treatment during the first 3 years, with over one third receiving ≥ 2 medications of interest, and a notable proportion receiving ≥ 3 medications of interest. Almost one third of the study population added or switched treatment during the 3 years following diagnosis (Table 2) . Among patients who received pharmacological treatments, around two thirds (64.5%) had ≥ 2 treatment episodes, whereas 41.6% had ≥ 3 episodes (Table, Supplemental Digital Content 6, http://links.lww.com/CJP/A483).
Fewer patients received pharmacological treatment in the second and third years following diagnosis (48.4% and 44.4%, respectively) than in the first year (70.2%), and a smaller proportion of those treated had multiple episodes of treatment (Table, Supplemental Digital Content 7, http:// links.lww.com/CJP/A484).
Carbamazepine was received by around half (51.7%) of pharmacologically treated patients, whereas just under half (48.6%) received gabapentin. Just under one quarter received pregabalin (23.1%), with a slightly smaller proportion receiving oxcarbazepine (21.3%). The other medications (baclofen, duloxetine, and topiramate) were each used by ∼10% of the overall population; use of these medications was higher among commercial than Medicare patients (Fig. 2) .
Among those who started treatment with a pharmacological monotherapy, carbamazepine was the most commonly received drug, although only a slightly smaller proportion were prescribed gabapentin first line (Table 3) . For the most frequently used first-line monotherapies (carbamazepine, gabapentin, oxcarbazepine, and pregabalin), the duration of treatment (from initiation until regimen change) was generally similar among the medications (median, ∼90 d); median duration tended to be longer for Medicare than commercial patients, although means were more similar (Table 3) . †Medical claim within −30 to +7 days of an opioid prescription fill. ‡Pain comorbidities: diabetic neuropathy, postherpetic neuropathy, stroke-associated pain, lumbar radiculopathy, cervical radiculopathy, multiple sclerosis-associated pain, fibromyalgia, osteoarthritis, lower back pain, migraine, rheumatoid arthritis, ankylosing spondylitis, psoriatic arthropathy, cancer pain, irritable bowel syndrome, interstitial cystitis.
TN indicates trigeminal neuralgia.
Carbamazepine and gabapentin were also the most frequently prescribed second-line and third-line pharmacological monotherapies. Duration of second-line monotherapy was generally similar to first line, whereas third-line monotherapy tended to be shorter in duration (Tables, Supplemental Digital Analysis of treatment switch patterns indicated that patients are most likely to switch across classes of therapy, from carbamazepine/oxcarbazepine to pregabalin/gabapentin, and vice versa ( 
Surgeries and Injections
Among patients who received a medication of interest before first surgery, the median duration, from starting pharmacological treatment until first surgery, was 224 (mean, 322) days. The duration was longer for commercial than Medicare patients (Table, Supplemental Digital Content 11, http://links.lww.com/CJP/A488).
The majority of patients who had posterior fossa surgery (96.4%), radiosurgery (76.6%), or ablative procedures at the Gasserian ganglion (72.8%) had only 1 such episode of treatment. The majority receiving peripheral anesthetic injections (55.6%) had ≥ 2 injections (Fig. 3) .
Among patients who received surgery during the 3 years following diagnosis, most received ≥ 1 pharmacological treatment before first surgery. A sizeable minority received no pharmacological treatments before first surgery, a large proportion of whom (n = 81/98) did not receive the studied pharmacological treatments at all during the study period (Table 4) . After first surgery, almost three quarters of patients received pharmacological treatment episodes, with over half continuing to receive pharmacological treatment > 90 days after first surgery. The proportion of patients who received pharmacological treatment > 90 days after surgery was lower among those who underwent Switched to/added on Start with FIGURE 2. Proportions using pharmacological treatment any time in 3 years, by individual medication, in the commercial (A) and Medicare (B) populations. Total includes patients started on medications either as monotherapy or part of combination pharmacological therapy; the total therefore exceeds 100%. BAC indicates baclofen; CBZ, carbamazepine; DUL, duloxetine; GBP, gabapentin; OXC, oxcarbazepine; PGB, pregabalin; TOP, topiramate. posterior fossa surgery than among those who underwent radiosurgery; nonetheless, the proportion was still substantial (Table 4) . Radiosurgery was most likely to be performed by neurosurgeons or at neurosurgical facilities (57.3% of procedures). Peripheral anesthetic injections were most likely to be performed by physicians or facilities specializing in anesthesiology (24.0%) or pain management/pain medicine (16.9%), whereas ablative procedures at the Gasserian ganglion were more likely to be administered in an acute care hospital (30.6%) or by neurologists/at neurology facilities (21.5%). Data were missing on specialty for most posterior fossa surgeries, although this surgery would be performed by a neurosurgeon.
Opioids
Overall, 65.6% of patients received opioids for any reason. A substantial proportion (42.9%) received opioids for TN, and 8.2% received them for ≥ 90 days (Table 2 and  Table, Supplemental Digital Content 12, http://links.lww. com/CJP/A489). Even among those without pain comorbidities commonly treated with opioids, a high proportion had prescriptions for opioids (Table 2 ). Around one fifth of patients who underwent posterior fossa surgery, and almost one third of patients who underwent radiosurgery, 
DISCUSSION
This retrospective database claims analysis suggests that patients with TN in the United States frequently receive a variety of pharmacological treatments, surgeries, and injections to manage their condition, despite the limited evidence for most of these treatments. The most commonly used pharmacological treatment was carbamazepine, the only FDA-approved medication for TN; however, it was received by only half of patients, and high rates of other pharmacological treatments were also observed, particularly gabapentin. A substantial proportion of patients received multiple pharmacological treatment episodes, indicating a high incidence of switching and/or add-on therapy. A relatively high proportion of patients underwent surgery within the first 3 years of diagnosis, including invasive posterior fossa surgery, and a high proportion continued to receive pharmacological treatment > 90 days after first surgery (posterior fossa surgery, radiosurgery). Opioid use among patients with TN was prevalent, even among those without other pain conditions. The severe pain experienced by patients with TN can lead to significant impairment of quality of life, 6 with outcomes for many remaining suboptimal, both because of a lack of efficacy and poor tolerability of available therapies. Few advances have been made in the treatment of TN in recent years, and at present there are no drugs that have been specifically developed for TN. 37 TN is unusual in being the only neuropathic pain that responds significantly to carbamazepine; 10 however, its poor tolerability profile and potential for drug interactions may have impacted its use. [11] [12] [13] [14] [15] 17 This may explain in part our findings of an almost similarly high claim rate of gabapentin, for which there is limited evidence supporting efficacy, but which is viewed as having a better safety and tolerability profile than carbamazepine. 38 Further, our finding that carbamazepine and gabapentin were also the most frequently prescribed second-line and third-line therapies suggests the lack of a well-established treatment pathway in TN, particularly in light of findings from other studies that report a relatively low use of gabapentin. 25 Surprisingly, lamotrigine use was very low despite a greater body of evidence to support its use in TN than either duloxetine or topiramate. 9, 10 Of the most commonly used pharmacological treatments, pregabalin and carbamazepine had the longest median durations as first-line pharmacological treatment. Pregabalin had the longest median duration as second-line pharmacological treatment, which could be due to its favorable twice-daily dosage scheme, along with fewer associated side effects than the older anticonvulsants. Overall, the median duration of first-line monotherapy was around 3 months, suggesting that this is the period over which patients typically determine whether a medication is working, although mean durations were longer, suggesting wide variations in the data and thus heterogeneity in both the disease course and treatment response.
We observed frequent changes in therapy and use of polypharmacy, with half of pharmacologically treated patients receiving ≥ 2 medications of interest, and around one fifth receiving ≥ 3 medications of interest, perhaps owing to a lack of efficacy or tolerability of individual pharmacological treatments. The use of polypharmacy as a first-line treatment was observed despite a general consensus among clinicians to gradually titrate medications over time, and to initiate multiple drugs only once monotherapy has failed and before surgery. 25 Similar treatment patterns, including multiple drug use and only half of patients being prescribed carbamazepine, were noted in a prospective study by Zakrzewska et al 6 among patients with TN referred to a specialist pain center in the United Kingdom. In a large UK study by Hall et al, 5 58% of treated patients with TN were prescribed carbamazepine as an initial treatment, whereas substantially fewer were prescribed analgesics and amitriptyline (note that the study predated the introduction of gabapentin and pregabalin). Further, more frequent treatment changes occurred when analgesics were used versus carbamazepine. In the current study, a notable proportion of patients with a diagnosis of TN did not receive pharmacological treatment, a finding in line with the Hall and colleagues study, in which only 66% of patients with TN received pharmacological treatment. A smaller Dutch study noted that 97% of treated TN patients received a single drug as initial treatment versus 76% as subsequent treatment, whereas 3% were treated with 2 drugs as an initial treatment versus 23% as a subsequent treatment. They also found that primary care physicians were less likely to prescribe polypharmacy than neurologists for subsequent episodes. Adverse events were reported in 11% of first treatment episodes and 15% for subsequent treatment episodes. 24 Also of interest is a small study by Taylor et al 39 showing the development of late resistance to carbamazepine in 13% of patients who had a good initial response, which could further explain switching of therapy (although this might have been due to the natural history of the disorder or due to autoinduction).
Overall, 12.3% of the study population underwent surgery during the 3 years following diagnosis, which is surprising so early in the disease course given the potential for remission. Radiosurgery was the most common surgical treatment among Medicare patients, whereas posterior fossa surgery was more common among commercial patients; this difference is almost certainly reflective of differences in the age of the populations, with radiosurgery being favored among the elderly as the less invasive procedure. Although anesthetic lidocaine may be beneficial in the management of acute episodes, 10 such injections generally have a short duration of effect, need repeating and, in the current study, were used by only a small percentage of all patients.
Over half of patients in the current study continued to receive pharmacological treatments > 90 days after their first surgery, suggesting their pain may not be fully controlled by posterior fossa surgery or radiosurgery alone. Of further note is that an unexpectedly high proportion of patients (21.6%) did not receive any of the medications of interest before surgery, although the majority of these patients (81/98) received no pharmacological therapies of interest during the 3-year follow-up period. Potential reasons for patients progressing to surgery before receiving pharmacological treatment may include a reluctance by physicians to prescribe medications such as carbamazepine, which may be poorly tolerated, and/or a lack of knowledge of guideline recommended treatments. Physicians may have a greater familiarity with the use of gabapentin and pregabalin, both of which are used to treat a variety of neuropathic pain conditions, in contrast to carbamazepine, which is used exclusively for TN. Other reasons may include early referral to neurosurgeons due to uncertainty of the diagnosing physician around the management of TN and lack of neurologists with an interest in headaches. It is also possible that some patients received treatments other than the 7 specified as of interest, or received treatment before documentation of their diagnosis or outside of the insurance network, such as those under the care of dental surgeons or orofacial pain experts, who entered the system only once they required surgery.
The use of opioids was shown to be prevalent among patients with TN in this study, and has been previously noted in the UK study by Zakrzewska et al 6 and the Dutch study by Koopman et al. 24 This observation is of concern given the lack of evidence for the efficacy of opioids in TN and their risk of abuse. 29 That the use of opioids is high despite these issues suggests an absence of effective and tolerable alternatives, and that physicians may be prescribing opioids as a rescue therapy.
TN is an unusual chronic pain because of its episodic, variable, and unpredictable nature, in terms of both the frequency and severity of attacks and its variable remission periods, particularly in the early years of the disease. The length of episodes can vary from 1 to 1462 days, and it is estimated that 65% of patients are likely to experience a second episode within 5 years. 4 Initial remission could account for the fact that a quarter of patients in the current study with a TN diagnosis did not receive any of the studied treatments. It could also offer an explanation as to why the use of pharmacological treatment decreased in the 2 years after diagnosis. However, the decrease also could be reflective of patients proceeding to surgery or switching to opioids or a nonstudied treatment. These potential reasons for stopping pharmacological therapy might also explain the reduction in the number of treatment episodes, although this could also be because of patients trialing multiple therapies in the first year, before continuing on 1 regimen that they found to be efficacious or tolerable. However, it is difficult to draw firm conclusions about the natural history of TN, as the relatively short duration of follow-up in the current study (3 y) does not capture the full disease course of TN; further studies are needed with follow-up to examine trends over an extended period of time.
An important consideration for the interpretation of any data set is the generalizability to the overall population with TN. The Truven Health MarketScan database provides a good basis for these analyses, given that it covers all regions of the United States and includes adults across all ages. However, we note that uninsured individuals and those on Medicaid were not captured, and that Medicare patients were likely underrepresented relative to commercial patients; Medicare patients included in MarketScan are covered by Medigap or Medicare managed care plans, which generally account for only a small proportion of Medicare enrollees.
Rates of comorbidities among patients with TN in this study appear generally consistent with the US population. For example, the proportion with diabetes was 12.7%, similar to a reported estimate of 11.9% in the general US population. 40 The prevalence of hypertension in the Medicare population (62.4%) was similar to a reported rate of 65.0% in the general US population above 60 years of age, although the overall prevalence in this study was slightly higher (41.2% vs. 29.1%, respectively), 41 suggestive of a possible association between TN and hypertension that has been observed in other studies. 42 The overall prevalence was broadly comparable with a recent UK study of patients with TN, which reported that 37.7% of patients with TN had hypertension. 6 MS is the most frequently associated condition with TN; a meta-analysis by Foley et al 43 reported that 4% of patients with MS are likely to have TN, whereas in this series, 3% of patients had MS. This is compared with a prevalence rate of only 58/ 100,000 (0.058%) in the US population overall. 44 We noted that the proportion of women was slightly higher in this study than for the TN population reported in other literature (71.8% vs. ∼60%, 6, 8, 45 respectively) and the authors' own practices, most likely because of the fact that women are more likely to access care and typically live longer than men.
Limitations of this study that are inherent to claims analyses include that prescription fills do not necessarily reflect treatment usage, and that the analysis is reliant on the accurate documentation of diagnosis codes. Consistent with other claims analysis literature, we assumed that a claim was TN related if there was a medical claim with a TN diagnosis up to 30 days before or 7 days after the first prescription fill for each of the 7 medications of interest (or all prescriptions for opioids); however, prescriptions do not document the diagnosis code directly so we cannot be certain of the reasons for medication use. Dental claims were not captured in the database, which may be relevant given that many patients initially visit their dentist with TN pain and can receive both medications and irreversible treatments. 6 In addition, we only evaluated specific medications and surgery/injections of interest; however, as these were selected based on expert clinical judgement, we are confident they are generally representative of the treatments utilized by patients with TN. The reasons for medication switches, discontinuation, and treatment outcomes cannot be fully explained with observational studies, and future studies should explore alternative designs to address these questions.
CONCLUSIONS
This large study provides evidence that patients with TN in the United States frequently receive a variety of pharmacological treatments, despite carbamazepine being the only approved medication for TN, and international guidelines recommending carbamazepine and oxcarbazepine as first-line treatments for pain control. We observed high rates of treatment switching and polypharmacy, suggestive of poor efficacy/tolerability of current available pharmacologic treatments. A notable proportion of patients undergo surgeries in the first 3 years following diagnosis, including patients who did not appear to trial pharmacotherapy before surgery. Of concern, a substantial proportion of patients receive opioids, despite the lack of evidence for efficacy in TN and the potential for abuse. Together, our findings indicate a high burden of illness associated with TN and its treatment, a need for education of health care professionals on the guideline recommended management of TN, and a remaining unmet need for therapies with robust efficacy and improved tolerability.
